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In clinical practice, and in the medical literature, severe congenital malformations such as trisomy 18,
anencephaly, and renal agenesis are frequently referred to as ‘lethal’ or as ‘incompatible with life’.
However, there is no agreement about a definition of lethal malformations, nor which conditions should
be included in this category. Review of outcomes for malformations commonly designated ‘lethal’ reveals
that prolonged survival is possible, even if rare. This article analyses the concept of lethal malformations
and compares it to the problematic concept of ‘futility’. We recommend avoiding the term ‘lethal’ and
suggest that counseling should focus on salient prognostic features instead. For conditions with a high
chance of early death or profound impairment in survivors despite treatment, perinatal and neonatal
palliative care would be ethical. However, active obstetric and neonatal management, if desired, may also
sometimes be appropriate.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Antenatal screening, particularly the use of routine mid-
trimester ultrasound screening, has altered the diagnosis of major
congenital malformations. As a result, in many parts of the world it
is now uncommon for major malformations to be discovered at
birth [1]. Antenatal diagnosis potentially allows targeted diagnostic
testing, planning of delivery, counseling and education of couples,
and earlier postnatal intervention for newborns with congenital
malformations [2]. However, antenatal diagnosis may identify se-
vere abnormalities where treatment is unavailable, or unlikely to
be successful, and where fetal or neonatal death is a likely
outcome. Such cases are often referred to as ‘lethal malformation’
(LM) (Box 1).

The diagnosis of LM is often said to carry ethical and legal im-
plications for management during pregnancy, delivery, and post-
natally [3e6]. For example, it may permit obstetric management
focused on maternal well-being rather than on fetal survival,
termination of pregnancy (including late in pregnancy), or non-
resuscitation at birth [7]. But what do we mean when we refer to
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a malformation as ‘lethal’? Which conditions fit into this category?
What are the ethical implications of diagnosis of LM?
2. The concept of ‘lethal malformation’

The word ‘lethal’ is derived from the Latin ‘letalis’ (deadly), and
related to a Greek word meaning ‘oblivion,’ referring to the myth
that the souls of the dead forgot their lives on Earth after drinking
the waters of the River Lethe. Conventionally, ‘lethal’ is used to
describe something (e.g. an action or agent) that will cause death
[8].

In theory, there are several different ways to interpret the
description of a malformation as lethal (Box 2).

A review of the published literature on LM revealed no
consensus on which of these definitions should be applied [9]. The
first definition does not apply to any of the commonly cited LMs,
and is not one found in the literature. The second definition is
probably the most plausible and the most frequently encountered
[5,10e13]. Chervenak and McCullough endorse this definition: ‘a
lethal condition, properly understood, invariably leads to death, i.e.,
there is no effective treatment that will prevent a condition, dis-
ease, or injury from causing death in the near future’ [14]. However,
this definition does not apply to any of the malformations that are
often described as lethal. Some papers have used the third defini-
tion [15e18]. This raises a question about how high a chance of
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Box 1

Malformations most frequently described as ‘lethal’ conditions

[9].

Potter's syndrome/renal agenesis

Anencephaly/acrania

Thanatophoric dwarfism

Trisomy 13 or 18

Holoprosencephaly
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death is sufficient to fit into a lethal category. The cited proportion
ranges from 50% to ‘almost all’ [16,19]. There is neither agreement
about the correct proportion, nor any obvious way to determine
where the cut-off should lie. The fourth definition is used in some
epidemiologic studies of neonatal mortality [20e22]. However, it
appears far too broad to correspond to the way that LM is used by
obstetricians and neonatologists.
3. Which malformations are lethal?

Although Box 1 lists the most frequently cited LMs, more than
25 conditions are included in different lists [9]. No condition was
present on all lists, and there was considerable variation.

What is the outcome for these malformations? Table 1 presents
an attempt to estimate outcome; however, the values cited are
necessarily imprecise. High proportions of affected pregnancies are
terminated [47]. Since these conditions are associated with high
fetal death rate, survival rate also varies with the gestational age at
the time of diagnosis. Postnatal survival is also difficult to estimate
because of selection bias in published cohorts, and because of the
problem of self-fulfilling prophecies [48,49]. Where a large pro-
portion of infants receive palliative care after birth, a highmortality
rate is inevitable [9].

What is clear from Table 1 is that survival of at least six months
has been described in all of the conditions frequently cited as le-
thal. Most strikingly, this includes both anencephaly and bilateral
renal agenesis. There has been a very recently published case
report of an infant in the USA with Potter syndrome who was
treated with antenatal amnio-infusion and neonatal renal dialysis
and who survived to be listed for renal transplantation at one year
of age.
Box 2

Possible definitions of a ‘lethal congenital malformation’.

1. Fetal death: a condition that invariably leads to death in-

utero

2. Fetal death/neonatal death: a condition that invariably

leads to death either in utero or in the newborn period

regardless of treatment

3. Usual fetal/neonatal death: a condition that leads to death

in utero or in the newborn period in most cases

4. Associated with death: a condition that leads to fetal or

neonatal death in some cases
4. The significance of a ‘lethal diagnosis’: the examples of
trisomy 18 and 13

The severe autosomal trisomies, 18 (Edwards syndrome; T18)
and 13 (Patau syndrome; T13), are frequently described as lethal
[18,50e53]. Yet, recent population cohort studies show that more
than half of affected live-born infants survive for more than aweek,
and up to 20% survive for more than a year [18,29]. In a large US
series including 52,262 very low birth weight infants, 11% of infants
with T13 and 9% of infants with T18 survived to discharge [54]. It is
possible that even these values represent an underestimate of po-
tential survival rates, since in parts of the world where cardiac
surgery is offered to infants with T13 or T18, one-year survival rates
as high as 50% have been reported [55].

Why does it matter if these conditions are described as lethal?
The first reason to be concerned about this terminology is its po-
tential for misunderstanding and miscommunication. We surveyed
more than 1000 obstetricians from the UK, Australia, and New
Zealand about the perinatal management of T18 [56]. The over-
whelming majority (85%) of obstetricians regarded T18 as a lethal
malformation. More than 50% regarded T18 as ‘incompatible with
life’. We did not ask obstetricians whether they would use these
terms in counseling, but a survey of parents from T13/T18 support
groups found that 93% had been told by health professionals that
their child's condition was ‘lethal or incompatible with life’ [57].
This contrasts with the evidence summarized above, and with
obstetricians' own understanding about survival. Three-quarters of
respondents estimated that at least 5% of affected infants would
survive for more than one year if treatment were provided [56].

Qualitative studies and narratives from parents of infants with
T13 or T18 describe feelings of anger and disillusionment and a
sense of being misled by health professionals as well as by the
language used [58e61]. Many parents reported that health care
providers were unable to look beyond adverse statistics [57].
Furthermore, the Internet has provided families with the ability to
do their own research and encounter alternate perspectives on
their child's condition. Within seconds of searching for ‘trisomy 18’
a parent may see pictures of many older children with trisomy 18,
smiling and happy, strong evidence against ‘incompatibility with
life’. If they have been told by their doctor that trisomy 18 is always
lethal, there may be repercussions for the family's ongoing capacity
to trust health professionals [44].

Another reason to be concerned about denoting a condition
such as T18 as ‘lethal’ is because of a worry that this language
contains concealed value judgments about the quality of life of
surviving infants [31,49]. Eighty percent of obstetricians in our
survey believed that T18 was not compatible with a ‘meaningful
life’ [56]. Labeling a condition as ‘lethal’ may also risk taking
decision-making from the parents [31,49]. In our survey, 23% of
obstetricians would never discuss or offer fetal monitoring in la-
bour for women after an antenatal diagnosis of T18, and 28% would
never offer caesarean section for fetal distress [56]. In the parent-
support group study, two-thirds of parents reported feeling pres-
sure to terminate their pregnancy [57].

There is a concept in medical ethics that shares some features
with that of LM: the concept of ‘medical futility’ [9,19]. Medical
futility emerged in the 1990s as a potential way to resolve disputes
between patients and doctors about life-sustaining treatment [62].
It reflected a perceived need by medical professionals to limit pa-
tient autonomy and to justify a decision not to provide treatment
that had been requested [62]. The basic idea was that although it
was important to respect patients' views about treatment, health
professionals were not obligated to provide futile treatment [63].
However, the concept of futility has fallen out of favour because of a



Table 1
Published outcome for severe congenital anomalies often described as lethal.a

Severe congenital anomalies Prevalence Probability of live birth
(in absence of termination)

Median postnatal
survival

Proportion surviving >1 week/>1 year Longest reported
survivals

Renal agenesis 1.7/10,000 [23] Not reported <24 h [23] <5% 13 months [97,98]
Anencephaly 10/10,000 pregnancies

2.6/10,000 births [24]
62e72% [25,26] <24 h [26,27]

55 min [28]
0e14%>1 week/7% >1 year [18,29] 10 months [30]

2.5 years [31]
Thanatophoric dysplasia 0.4/10,000 [32] Not reported Not reported Not reported 5 years [33]

9 years [34]
Trisomy 18 2.6/10,000 [24] 48e51% [35,36] 14 days [37] 35e65%>1 week/14e19% >1 year [18,29] 27 years [38]

30 years [39]
50 years [40]

Trisomy 13 1.2/10,000 [24] 28e46% [35,36] 10 days [37] 45e57%>1 week/14e21% >1 year [18,29] 19 year [41]
27 year [42]

Holoprosencephaly 0.5/10,000 [43] Not reported 4e5 months [44] 71%>1 week/ 47% >1 year [29] 6 years [45]
11 years [44]
13 years [43]
19 years [46]

a Using recent population cohort studies where available.
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number of serious problems in parallel with the concept of LM
[64,65].

First, there is a problemwith defining futility. There have been at
least five different definitions proposed, and no agreement on
which should be used [64]. Some authors distinguish quantitative
from qualitative futility [63]. Treatment is quantitatively futile if it
has a very low chance of success. However, just as for the third
definition of LM, there is a problem with determining where the
statistical threshold should lie. Is a 90% chance of death high
enough, or should it be 95% or 99%? Trisomy 13/18 might appear
lethal on some definitions, but not others.

Second, even if a particular statistical threshold is used, there is
a problem with determining whether treatment would actually be
futile in an individual case. Even if treatment has not succeeded in
the past, there may have been technological changes that could
potentially improve survival. There may be specific features for an
individual patient that distinguish him from aggregated cohorts.
(For example, a fetus with T18 might have a structurally normal
heart and appear to have better prognosis, or might have hypo-
plastic left heart and have a much worse prognosis than average
[66].) Often there are limited data onwhich to base a prognosis. The
problem of self-fulfilling prophecies means that available data may
not be representative of actual chances of survival if treatment
were provided [48].

Third, the clearest and strictest available definition appears to
exclude almost all actual cases. Treatment is said to be ‘physio-
logically futile’ if there is no way for it to achieve its physiologic aim
[62]. For example, cardio-pulmonary resuscitation would be
physiologically futile if therewere literally no ability for it to restore
circulation and breathing. Analogously, a condition might be
denoted lethal (using the second definition) if survival is impossible
regardless of treatment. However, either of these definitions ap-
pears to render the concept relevant only in extremely rare cases,
and certainly not in T13 or T18.

Fourth, there is a concern that the term ‘futile’, particularly
when it is used qualitatively, amounts to ‘giving opinion disguised
as data’ [67]. Treatments are described as being ‘qualitatively futile’
when treatment might be able to sustain life but is not perceived to
amount to a benefit for the patient. For example, providing inten-
sive care to a patient in a persistent vegetative state has been
described as being qualitatively futile [63]. Similarly, some defini-
tions of LM include conditions associated with a persistent vege-
tative state or absent cognitive development [6,10,68,69]. In our
survey of obstetricians, 20% indicated that the best developmental
outcome in T18 is a vegetative state [56]. Yet, available data suggest
that children with T18 and T13, although usually profoundly
impaired, are not vegetative. Surviving children are reported to be
aware of those around them, to hear and respond to sound, and to
learn and remember [39]. Most are unable to speak, yet are able to
communicate non-verbally at a basic level [70]. Whether this level
of function is sufficient to outweigh the burdens of treatment
constitutes an important ethical question. It may or may not be in
the best interests of a child to provide particular treatment given
this prognosis [52,68,71]. However, it is clear that this involves a
judgment about the value of life in a severely impaired cognitive
state. Professional guidelines strongly endorse the idea that coun-
seling following prenatal diagnosis should be non-directive and
value neutral [72e74]. Whereas some authors have questioned
whether complete neutrality in counseling is possible or desirable
[72,75e77], there are good reasons for doctors to aspire to
neutrality inmost circumstances. One important way to do this is to
avoid language that contains implicit value judgments [78].

5. Beyond the concept of ‘lethal malformations’

We have criticized the concept of LM, but what does that mean
for counseling or for decision-making?

It might be possible to find an alternative term to describe all of
the congenital conditions that are usually referred to as lethal. They
appear to share a high chance of death and profound impairment
regardless of attempted treatment. We could refer to ‘life-limiting’
conditions [79], ‘poor prognosis’ malformations, or ‘potentially le-
thal’ [79] malformations. However, any new term will have the
same problems of defining the probability and severity of poor
outcome that would justify its application. Unless it is a term that
parents easily and reliably understand, it will need to be explained.
Instead, we have previously suggested that it would be better for
counseling to openly and honestly address the key prognostic
questions that parents are likely to ask after diagnosis of a severe
congenital malformation [9].

1. Diagnosis: what is the diagnosis, and how certain can practi-
tioners be?

2. Neonatal survival: what is the chance of survival past the
newborn period if treatments (including intensive life-
prolonging therapies) are provided?

3. Long-term survival: how long is the child likely to survive if life-
sustaining treatment is provided?

4. Long-term impairment and illness: if the newborn survives,
what long-term health problems and impairments are they
likely to experience? What is the range of possible outcomes?

5. Burden of treatment: what treatments would be required to
keep the newborn infant alive, and how burdensome would
these be for the child and the family?



Practice points

� Survival beyond the newborn period has been described

in all of the congenital malformations that are often

described as being ‘lethal’.

� The terms ‘lethal malformation’ or ‘incompatible with life’

should be avoided in counseling.

� A palliative approach to management during pregnancy,

delivery, and postnatally may be ethically appropriate for

fetuses with a very poor prognosis.

� An active approach to obstetric and neonatal care may

also be appropriate in these conditions to enable parents

to experience some time with their child while alive.
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The most important ethical question is what treatment should
be offered or provided to women and to fetuses and babies in the
setting of severe congenital malformations with a very high chance
of death or profound disability despite treatment. We have argued
that such malformations should not be called ‘lethal’. However, the
label should not change the treatment that is provided. The label
that we give to conditions is not ethically relevant to the options
that are appropriate. One additional advantage of avoiding the
‘lethal’ designationmay be that these conditions are not identical. If
we treat each condition (and indeed each child) on its merits, op-
tions may be appropriate in some circumstances and not in others.

Which options, then, should be provided to severe malforma-
tions such as those in Box 1? For all, the option of palliative care at
birth should be given to parents. The high chance of death or
profound impairment means that it is questionable whether
providing resuscitation and life-prolonging treatment is in the
child's best interests [80]. It is critical that high quality palliative
care is available to the infant and family [4,81]. It is important,
though, to ensure that parents and future parents are aware about
variable duration of survival. Provision of palliative care does not
necessarily mean that the child will die quickly [82]. Palliative
support does not need to be confined to the postnatal period, and
there may be considerable benefit to the family by offering a
palliative approach from the time of diagnosis, through to delivery,
and beyond [3,83,84]. There are perinatal palliative care programs
available in an increasing number of centres. A palliative (maternal-
focused) approach to obstetric care may mean that it is appropriate
to avoid monitoring in labour and to aim for vaginal delivery, if that
is consistent with a woman's wishes [6,85e87].

If palliative care is an option, what about the opposite? Should
resuscitation and intensive care be an option? Should fetal-
oriented obstetric management be available? Here a nuanced
answer is needed that takes into account the specifics of each case.
Nevertheless, we support the recommendation that an active
approach to obstetric management, including fetal monitoring,
cesarean section, and resuscitation, may be appropriate even in the
face of a high death rate [14,85,88,89]. Such treatment is not con-
trary to the interests of the child [89]. For some parents, the op-
portunity to experience some time with their child while s/he is
still alive may be extremely important [88]. On the other hand, this
does not mean that unlimited treatment should be made available
if requested by parents [90]. Invasive and intensive treatment,
particularly if prolonged, may not be in the interests of the child in
the face of very low chance of benefit. Such treatment may also be
unreasonable in the setting of limited public health resources [62].
Health professionals may be justified in declining treatment in such
circumstances. However, such decisions must be made on the basis
of the child's specific circumstances, and on consistently and
transparently applied ethical principles rather than on the basis of a
label of ‘lethality’.

What about termination of pregnancy? The diagnosis of LM
would make no difference to decisions about termination in juris-
dictions that either do not permit termination on fetal grounds, or
alternatively that allow access to termination for a broad range of
fetal abnormalities. However, in some jurisdictions the diagnosis of
a ‘lethal’malformation may permit termination of pregnancy, even
at a gestational age when this would otherwise be prohibited [91].
For example, the Texas Health and Safety Code [92] makes an
exception to the prohibition of pregnancy termination after 20
weeks if ‘the fetus has a severe and irreversible abnormality’,
defined as ‘a life threatening physical condition that… regardless of
the provision of life saving medical treatment, is incompatible with
life outside the womb’ [93]. Similarly, the Columbian Penal Code
permits termination “when there are serious malformations of the
fetus that make the fetus not viable, as certified by amedical doctor’
[94]. The terms ‘not viable’ and ‘incompatible with life’ appear to
relate to LM, and might have been intended to refer to conditions
listed in Box 1. Yet, the analysis indicates that anencephaly and even
bilateral renal agenesis are potentially compatible with long-term
survival and are ‘viable’ on strict definitions. If so, women car-
rying fetuses with LM may be unable to access termination.

It is beyond the scope of this paper to provide a detailed dis-
cussion of the legal or ethical approach to abortion law. Never-
theless, it is not our intention to limit women's options. For
jurisdictions that regard LM as a special case and wish to allow
abortion in such cases, there are perhaps three possibilities. One
possibility would be for lawmakers to create specific exceptions for
conditions such as those listed above. For example, the Brazilian
Supreme Court ruled that termination is permissible after diagnosis
of anencephaly (though not in other situations) [95]. Other condi-
tions could be added to this list, although in practice there may be
significant hurdles in achieving such a law change. A second pos-
sibility would be to leave it to medical professionals to decide
which conditions are sufficiently severe to be regarded in law as
‘lethal’ or non-viable. The Columbian constitutional court has ruled
that ‘determinations are to be made bymedical practitioners acting
within the ethical standards of their profession’ [94]. However, the
lack of medical consensus about which conditions can and should
be considered ‘lethal’ would potentially lead to inconsistent de-
terminations and decision-making [85,96]. A third possibility
would be to draft legislation that sets out the specific ethical pre-
conditions for permitting termination of pregnancy. For example,
Chervenak and McCullough have argued that termination of
pregnancy should be permitted in the third trimester for conditions
with a high degree of certainty of diagnosis, and ‘a very high
probability of either death or survival with severe and irreversible
deficit of cognitive developmental capacity’ [7,14]. This would
appear to include all of the conditions in Box 1.
6. Conclusions

In this review, we have analysed and criticized the concept of
‘lethal’ congenital malformations. The term is misleading, and
potentially leads to miscommunication with families and incon-
sistent decision-making. None of the malformations frequently
described as ‘lethal’ fits with strict definitions of this term. How-
ever, even if they are not lethal, the severity of conditions such as
anencephaly, renal agenesis, and T13/T18 means that perinatal
palliative care, maternal-focused obstetric care, and potentially
termination of pregnancy are justified. It may also be appropriate to
provide fetal-oriented obstetric care and some life-sustaining
treatments for these conditions where this is consistent with a
woman's wishes and the child's best interests.



Research directions

� Research is needed on parental response to language and

counseling approaches following diagnosis of severe

congenital malformations.

� There are few data on how frequently parents would

choose active or palliative approaches to care following

diagnosis of severe congenital malformations.

� There is a need to evaluate the impact of antenatal and

postnatal decisions on parents' long-term well-being.

D. Wilkinson et al. / Seminars in Fetal & Neonatal Medicine 19 (2014) 306e311310
Conflict of interest statement

None declared.

Funding sources

This work was supported by a grant from the Wellcome Trust
[086041/Z/08/Z]. D.W. was also supported for this work by an early
career fellowship from the Australian National Health and Medical
Research Council [1016641].

Acknowledgments

We would like to acknowledge Dr Andrew Watkins and Ms
Pauline Thiele for their contributions to previous work related to
this paper.

References

[1] Richards DS. Prenatal ultrasound to detect fetal anomalies. NeoReviews
2012;13:c9e19.

[2] Lakhoo K. Fetal counselling for surgical conditions. Early Hum Dev 2012;88:
9e13.

[3] Bhatia J. Palliative care in the fetus and newborn. J Perinatol
2006;26(Suppl. 1):S24e6. discussion S31e3.

[4] Breeze ACG, Lees CC, Kumar A, Missfelder-Lobos HH, Murdoch EM. Palliative
care for prenatally diagnosed lethal fetal abnormality. Archs Dis Childh Fetal
Neonatal Ed 2007;92:F56e8.

[5] Catlin A, Carter B. Creation of a neonatal end-of-life palliative care protocol.
J Perinatol 2002;22:184e95.

[6] Chervenak FA, McCullough LB. An ethically justified, clinically comprehensive
management strategy for third-trimester pregnancies complicated by fetal
anomalies. Obstet Gynecol 1990;75(3 Pt 1):311e6.

[7] Chervenak FA, Farley MA, Walters L, Hobbins JC, Mahoney MJ. When is
termination of pregnancy during the third trimester morally justifiable?
N Engl J Med 1984;310:501e4.

[8] Oxford English Dictionary online. Oxford University Press; 1989. http://www.
oed.com/.

[9] Wilkinson DJC, Thiele P, Watkins A, De Crespigny L. Fatally flawed? A review
and ethical analysis of lethal congenital malformations. Br J Obstet Gynaecol
2012;119:1302e7.

[10] World Health Organization. Basic newborn resuscitation: a practical guide.
WHO reference number: WQ 450 98BA 1998 [available at: http://www.who.
int/maternal_child_adolescent/documents/who_rht_msm_981/en/].

[11] Hunfeld JAM, Wladimiroff JW, Passchier J, Uniken Venema-Van Uden M,
Frets PG, Verhage F. Emotional reactions in women in late pregnancy (24
weeks or longer) following the ultrasound diagnosis of a severe or lethal fetal
malformation. Prenat Diagn 1993;13:603e12.

[12] Schechtman KB, Gray DL, Baty JD, Rothman SM. Decision-making for termi-
nation of pregnancies with fetal anomalies: analysis of 53,000 pregnancies.
Obstet Gynecol 2002;99:216e22.

[13] Munson D, Leuthner SR. Palliative care for the family carrying a fetus with a
life-limiting diagnosis. Pediatric Clin North Am 2007;54:787e98.

[14] Chervenak F, McCullough LB. Responsibly counselling women about the
clinical management of pregnancies complicated by severe fetal anomalies.
J Med Ethics 2012;38:397e8.

[15] Courtwright AM, Laughon MM, Doron MW. Length of life and treatment in-
tensity in infants diagnosed prenatally or postnatally with congenital anom-
alies considered to be lethal. J Perinatol 2011;31:387e91.
[16] Czeizel AE. First 25 years of the Hungarian congenital abnormality registry.
Teratology 1997;55:299e305.

[17] Dommergues M, Mandelbrot L, Mahieu-Caputo D, Boudjema N, Durand-
Zaleski I. Termination of pregnancy following prenatal diagnosis in France:
how severe are the foetal anomalies? Prenat Diagn 2010;30:531e9.

[18] Wang Y, Hu J, Druschel CM, Kirby RS. Twenty-five-year survival of children
with birth defects in New York State: a population-based study. Birth Defects
Res A Clin Mol Teratol 2011;91:995e1003.

[19] Courtwright A. Who is “too sick to benefit”? Hastings Cent Rep 2012;42:41e7.
[20] Goldenberg RL, Humphrey JL, Hale CB. Lethal congenital anomalies as a cause

of birth-weight-specific neonatal mortality. JAMA 1983;250:513e5.
[21] Milunsky A. Lethal congenital anomalies. JAMA 1983;250:517e8.
[22] Young ID, Clarke M. Lethal malformations and perinatal mortality: a 10 year

review with comparison of ethnic differences. BMJ 1987;295:89e91.
[23] Cunniff C, Kirby RS, Senner JW, Canino C, Brewster MA, Butler B, et al. Deaths

associated with renal agenesis: a population-based study of birth prevalence,
case ascertainment, and etiologic heterogeneity. Teratology 1994;50:200e4.

[24] Parker SE, Mai CT, Canfield MA, Rickard R, Wang Y, Meyer RE, et al. Updated
national birth prevalence estimates for selected birth defects in the United
States, 2004e2006. Birth Defects Res A Clin Mol Teratol 2010;88:1008e16.

[25] Machado IN, Martinez SD, Barini R. Anencephaly: do the pregnancy and
maternal characteristics impact the pregnancy outcome? ISRN Obstet Gynecol
2012;2012:127490.

[26] Jaquier M, Klein A, Boltshauser E. Spontaneous pregnancy outcome after
prenatal diagnosis of anencephaly. Br J Obstet Gynaecol 2006;113:951e3.

[27] Kalucy M, Bower C, Stanley F, Burton P. Survival of infants with neural tube
defects in Western Australia 1966e1990. Paediatr Perinat Epidemiol 1994;8:
334e51.

[28] Obeidi N, Russell N, Higgins JR, O'Donoghue K. The natural history of anen-
cephaly. Prenat Diagn 2010;30:357e60.

[29] Tennant PW, Pearce MS, Bythell M, Rankin J. 20-year survival of children born
with congenital anomalies: a population-based study. Lancet 2010;375:649e56.

[30] McAbee G, Sherman J, Canas JA, Boxer H. Prolonged survival of two anence-
phalic infants. Am J Perinatol 1993;10:175e7.

[31] Koogler TK, Wilfond BS, Ross LF. Lethal language, lethal decisions. Hastings
Cent Rep 2003;33:37e41.

[32] Stevenson DA, Carey JC, Byrne JLB, Srisukhumbowornchai S, Feldkamp ML.
Analysis of skeletal dysplasias in the Utah population. Am J Med Genet A
2012;158:1046e54.

[33] MacDonald IM, Hunter AGW, MacLeod PM, MacMurray SB. Growth and
development in thanatophoric dysplasia. Am J Med Genet 1989;33:508e12.

[34] Baker KM, Olson DS, Harding CO, Pauli RM. Long-term survival in typical
thanatophoric dysplasia type 1. Am J Med Genet 1997;70:427e36.

[35] Houlihan OA, O'Donoghue K. The natural history of pregnancies with a
diagnosis of trisomy 18 or trisomy 13; a retrospective case series. BMC Pregn
Childbirth 2013;13:209.

[36] Morris JK, Sawa GM. The risk of fetal loss following a prenatal diagnosis of
trisomy 13 or trisomy 18. Am J Med Genet 2008;146A:827e32.

[37] Wu J, Springett A, Morris JK. Survival of trisomy 18 (Edwards syndrome) and
trisomy 13 (Patau syndrome) in England and Wales: 2004e2011. Am J Med
Genet 2013;161A:2512e8.

[38] Lebel RR, Roberson J, Van Dyke DL. Regarding trisomy 18 [1]. Am J Med Genet
2006;140A:964e5.

[39] Fenton LJ. Trisomy 13 and 18 and quality of life: treading “softly”. Am J Med
Genet 2011;155A:1527e8.

[40] Bhanumathi B, Goyel NA, Mishra ZA. Trisomy 18 in a 50-year-old female. Ind J
Hum Genet 2006;12:146e7.

[41] Redheendran R, Neu RL, Bannerman RM. Long survival in trisomy-13 syn-
drome: 21 cases including prolonged survival in two patients 11 and 19 years
old. Am J Med Genet 1981;8:167e72.

[42] Tunca Y, Kadandale J, Pivnick E. Long-term survival in Patau syndrome. Clin
Dysmorphol 2001;10:149.

[43] Szab�o N, Gergev G, K�obor J, Szucs P, Túri S, Sztriha L. Holoprosencephaly in
Hungary: birth prevalence and clinical spectrum. J Child Neurol 2011;26:
1029e32.

[44] Barr Jr M, Cohen Jr MM. Holoprosencephaly survival and performance. Am J
Med Genet 1999;89:116e20.

[45] Veneselli E, Biancheri R, Di Rocco M, Fondelli MP, Perrone MV, Donati PT.
Unusually prolonged survival and childhood-onset epilepsy in a case of alobar
holoprosencephaly. Child's Nerv Syst 1999;15:274e7.

[46] Stashinko EE, Clegg NJ, Kammann HA, Sweet VT, Delgado MR, Hahn JS, et al.
A retrospective survey of perinatal risk factors of 104 living children with
holoprosencephaly. Am J Med Genet 2004;128A:114e9.

[47] Irving C, Richmond S, Wren C, Longster C, Embleton ND. Changes in fetal
prevalence and outcome for trisomies 13 and 18: a population-based study
over 23 years. J Matern Fetal Neonatal Med 2011;24:137e41.

[48] Wilkinson D. The self-fulfilling prophecy in intensive care. Theor Med
Bioethics 2009;30:401e10.

[49] McCaffrey MJ. Lethality begets lethality. J Perinatol 2011;31:630e1.
[50] Merritt TA, Catlin A, Wool C, Peverini R, Goldstein M, Oshiro B. Trisomy 18 and

trisomy 13: treatment and management decisions. NeoReviews 2012;13:
e40e8.

[51] Sibiude J, Gavard L, Floch-Tudal C, Mandelbrot L. Perinatal care and outcome
of fetuses with trisomies 13 and 18 following a parental decision not to
terminate the pregnancy. Fetal Diagn Ther 2011;29:233e7.

http://refhub.elsevier.com/S1744-165X(14)00058-4/sref1
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref1
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref1
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref2
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref2
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref2
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref3
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref3
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref3
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref3
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref4
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref4
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref4
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref4
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref5
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref5
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref5
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref6
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref6
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref6
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref6
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref7
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref7
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref7
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref7
http://www.oed.com/
http://www.oed.com/
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref9
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref9
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref9
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref9
http://www.who.int/maternal_child_adolescent/documents/who_rht_msm_981/en/
http://www.who.int/maternal_child_adolescent/documents/who_rht_msm_981/en/
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref10
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref10
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref10
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref10
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref10
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref11
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref11
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref11
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref11
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref12
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref12
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref12
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref13
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref13
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref13
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref13
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref14
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref14
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref14
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref14
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref15
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref15
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref15
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref16
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref16
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref16
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref16
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref17
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref17
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref17
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref17
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref18
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref18
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref19
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref19
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref19
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref20
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref20
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref21
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref21
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref21
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref22
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref22
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref22
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref22
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref23
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref23
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref23
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref23
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref23
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref24
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref24
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref24
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref25
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref25
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref25
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref26
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref26
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref26
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref26
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref26
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref27
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref27
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref27
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref28
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref28
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref28
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref29
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref29
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref29
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref30
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref30
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref30
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref31
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref31
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref31
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref31
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref32
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref32
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref32
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref33
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref33
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref33
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref34
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref34
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref34
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref35
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref35
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref35
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref36
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref36
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref36
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref36
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref36
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref37
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref37
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref37
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref38
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref38
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref38
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref39
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref39
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref39
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref40
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref40
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref40
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref40
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref41
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref41
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref42
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref43
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref43
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref43
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref44
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref44
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref44
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref44
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref45
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref45
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref45
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref45
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref46
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref46
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref46
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref46
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref47
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref47
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref47
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref48
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref48
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref50
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref50
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref50
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref50
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref51
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref51
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref51
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref51


D. Wilkinson et al. / Seminars in Fetal & Neonatal Medicine 19 (2014) 306e311 311
[52] Lakovschek IC, Streubel B, Ulm B. Natural outcome of trisomy 13, trisomy 18,
and triploidy after prenatal diagnosis. Am J Med Genet A 2011;155:2626e33.

[53] Burke AL, Field K, Morrison JJ. Natural history of fetal trisomy 18 after prenatal
diagnosis. Archs Dis Child Fetal Neonatal Ed 2013;98:F152e4.

[54] Boghossian NS, Hansen NI, Bell EF, Stoll BJ, Murray JC, Carey JC, et al. Mortality
and morbidity of VLBW infants with trisomy 13 or trisomy 18. Pediatrics
2014;133:226e35.

[55] Maeda J, Yamagishi H, Furutani Y, Kamisago M, Waragai T, Oana S, et al. The
impact of cardiac surgery in patients with trisomy 18 and trisomy 13 in Japan.
Am J Med Genet 2011;155A:2641e6.

[56] Wilkinson DJ, de Crespigny L, Lees C, Savulescu J, Thiele P, Tran T, et al.
Perinatal management of trisomy 18: a survey of obstetricians in Australia,
New Zealand and the UK. Prenat Diagn 2014;34:42e9.

[57] Guon J, Wilfond BS, Farlow B, Brazg T, Janvier A. Our children are not a
diagnosis: the experience of parents who continue their pregnancy after a
prenatal diagnosis of trisomy 13 or 18. Am J Med Genet 2014;164A:308e18.

[58] Farlow B, Misgivings. Hastings Cent Rep 2009;39:19e21.
[59] Thiele P. He was my son, not a dying baby J Med Ethics 2010;36:646e7.
[60] Walker LV, Miller VJ, Dalton VK. The health-care experiences of families given

the prenatal diagnosis of trisomy 18. J Perinatol 2008;28:12e9.
[61] Janvier A, Farlow B, Wilfond BS. The experience of families with children with

trisomy 13 and 18 in social networks. Pediatrics 2012;130:293e8.
[62] Wilkinson DJC, Savulescu J. Knowing when to stop: futility in the ICU. Curr

Opin Anaesthesiol 2011;24:160e5.
[63] Schneiderman LJ, Jecker NS, Jonsen AR. Medical futility: its meaning and

ethical implications. Ann Intern Med 1990;112:949e54.
[64] Brody BA, Halevy A. Is futility a futile concept? J Med Philosophy 1995;20:

123e44.
[65] Helft PR, Siegler M, Lantos J. The rise and fall of the futility movement. N Engl J

Med 2000;343:293e6.
[66] Boss RD, Holmes KW, Althaus J, Rushton CH, McNee H, McNee T. Ethics

rounds. Trisomy 18 and complex congenital heart disease: seeking the
threshold benefit. Pediatrics 2013;132:161e5.

[67] Youngner SJ. Who defines futility? JAMA 1988;260:2094e5.
[68] Babnik J. Ethical decisions in the delivery room. In: Textbook of perinatal

medicine. London: Parthenon; 1998. p. 1880e5.
[69] Chervenak FA, McCullough LB. The fetus as a patient: an essential ethical

concept for maternalefetal medicine. J MaternaleFetal Neonat Medicine
1996;5:115e9.

[70] Liang CA, Braddock BA, Heithaus JL, Christensen KM, Braddock SR, Carey JC.
Reported communication ability of persons with trisomy 18 and trisomy 13.
Dev Neurorehabil 2013 Nov 1. http://dx.doi.org/10.3109/17518423.20
13.847980 [Epub ahead of print].

[71] Janvier A, Okah F, Farlow B, Lantos JD. An infant with trisomy 18 and a ven-
tricular septal defect. Pediatrics 2011;127:754e9.

[72] Caplan A. Neutrality is not morality: the ethics of genetic counselling. In:
Bartels D, LeRoy B, Caplan A, editors. Prescribing our future: ethical challenges
in genetic counselling. Hawthorne: Aldine De Gruyter; 1993.

[73] Elwyn G, Gray J, Clarke A. Shared decision making and non-directiveness in
genetic counselling. J Med Genet 2000;37:135e8.

[74] Resta RG. Eugenics and nondirectiveness in genetic counseling. J Genet Couns
1997;6:255e8.

[75] Rentmeester CA. Value neutrality in genetic counseling: an unattained ideal.
Med Health Care Philos 2001;4:47e51.

[76] Williams DL, Gelijns AC, Moskowitz AJ, Weinberg AD, Ng JH, Crawford E, et al.
Hypoplastic left heart syndrome: valuing the survival. J Thorac Cardiovasc
Surg 2000;119:720e31.
[77] Bernhardt BA. Empirical evidence that genetic counseling is directive: where
do we go from here? Am J Hum Genet 1997;60:17e20.

[78] De Crespigny L. Words matter. Nomenclature and communication in perinatal
medicine. Clin Perinatol 2003;30:17e25.

[79] Breeze AC, Lees CC. Antenatal diagnosis and management of life-limiting
conditions. Semin Fetal Neonatal Med 2013;18:68e75.

[80] Wilkinson D. Death or disability? The Carmentis Machine and treatment de-
cisions for critically ill children. Oxford: Oxford University Press; 2013.

[81] British Association of Perinatal Medicine. Palliative care (supportive and end
of life care): a framework for clinical practice in perinatal medicine. London:
British Association of Perinatal Medicine; 2010.

[82] Kutzsche S, Partridge JC, Leuthner SR, Lantos JD. When life-sustaining treat-
ment is withdrawn and the patient doesn't die. Pediatrics 2013;132:893e7.

[83] Cote-Arsenault D, Denney-Koelsch E. “My baby is a person”: parents' expe-
riences with life-threatening fetal diagnosis. J Palliat Med 2011;14:1302e8.

[84] Kilby MD, Pretlove SJ, Bedford Russell AR. Multidisciplinary palliative care in
unborn and newborn babies. BMJ 2011;342:d1808.

[85] Heuser CC, Eller AG, Byrne JL. Survey of physicians' approach to severe fetal
anomalies. J Med Ethics 2012;38:391e5.

[86] Chervenak FA, McCullough LB. Nonaggressive obstetric management. An op-
tion for some fetal anomalies during the third trimester. JAMA 1989;261:
3439e40.

[87] Chervenak FA, McCullough LB. Ethical dimensions of non-aggressive fetal
management. Semin Fetal Neonatal Med 2008;13:316e9.

[88] Spinnato JA, Cook VD, Cook CR, Voss DH. Aggressive intrapartummanagement
of lethal fetal anomalies: beyond fetal beneficence. Obstet Gynecol 1995;85:
89e92.

[89] Wilkinson DJC. Antenatal diagnosis of trisomy 18, harm and parental choice.
J Med Ethics 2010;36:644e5.

[90] Kumar P. Care of an infant with lethal malformation: where do we draw the
line? Pediatrics 2011;128:e1642e3.

[91] Strong C. Fetal anomalies: ethical and legal considerations in screening,
detection, and management. Clin Perinatol 2003;30:113e26.

[92] Tex Health and Safety Code. Section A170.002 Prohibited Acts; exemption
[available at: http://www.statutes.legis.state.tx.us/Docs/SDocs/HEALTHAND
SAFETYCODE.pdf], eff. September 1, 1999.

[93] Texas Health and Safety Code. Section 285.202 Use of tax revenue for abor-
tions; exception for medical emergency [available at: http://www.weblaws.
org/texas/laws/tex._health_and_safety_code_section_285.202_use_of_tax_
revenue_for_abortions;_exception_for_medical_emergency], eff. September
28, 2011.

[94] Women's Link Worldwide, C-355/2006. Women's Link Worldwide. accessed
at:; 2007. on February 19, 2014 http://www.womenslinkworldwide.org/pdf_
pubs/pub_c3552006.pdf.

[95] Human Rights Watch, Brazil. Supreme Court abortion ruling a positive step:
expands exceptions to criminal penalties to include fatal disorder of fetus
[available at: http://www.hrw.org/news/2012/04/19/brazil-supreme-court-
abortion-ruling-positive-step]; April 19, 2012.

[96] Savulescu J. Is current practice around late termination of pregnancy eugenic
and discriminatory? Maternal interests and abortion. J Med Ethics 2001;27:
165e71.

[97] Bienstock JL, Birsner ML, Coleman F, Hueppchen NA. Successful in utero
intervention for bilateral renal agenesis. Obstet Gynecol 2014;124(2 Pt 2):
413e5.

[98] Song K. Survival of Rep. Herrera Beutler's child a celebrated case study. Seattle
Times. 23 August 2014 available at http://seattletimes.com/html/localnews/
2024377057_herrerabeutlerxml.html.

http://refhub.elsevier.com/S1744-165X(14)00058-4/sref52
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref52
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref52
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref53
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref53
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref53
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref54
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref54
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref54
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref54
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref55
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref55
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref55
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref55
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref56
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref56
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref56
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref56
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref57
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref57
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref57
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref57
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref58
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref58
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref59
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref59
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref60
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref60
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref60
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref61
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref61
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref61
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref62
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref62
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref62
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref63
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref63
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref63
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref64
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref64
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref64
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref65
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref65
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref65
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref66
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref66
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref66
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref66
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref67
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref67
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref68
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref68
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref68
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref69
http://dx.doi.org/10.3109/17518423.2013.847980
http://dx.doi.org/10.3109/17518423.2013.847980
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref72
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref72
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref72
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref73
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref73
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref73
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref74
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref74
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref74
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref75
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref75
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref75
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref76
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref76
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref76
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref77
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref77
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref77
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref77
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref78
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref78
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref78
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref79
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref79
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref79
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref80
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref80
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref80
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref81
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref81
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref82
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref82
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref82
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref83
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref83
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref83
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref84
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref84
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref84
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref85
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref85
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref86
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref86
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref86
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref87
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref87
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref87
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref87
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref88
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref88
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref88
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref89
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref89
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref89
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref89
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref90
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref90
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref90
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref91
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref91
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref91
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref92
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref92
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref92
http://www.statutes.legis.state.tx.us/Docs/SDocs/HEALTHANDSAFETYCODE.pdf
http://www.statutes.legis.state.tx.us/Docs/SDocs/HEALTHANDSAFETYCODE.pdf
http://www.weblaws.org/texas/laws/tex._health_and_safety_code_section_285.202_use_of_tax_revenue_for_abortions;_exception_for_medical_emergency
http://www.weblaws.org/texas/laws/tex._health_and_safety_code_section_285.202_use_of_tax_revenue_for_abortions;_exception_for_medical_emergency
http://www.weblaws.org/texas/laws/tex._health_and_safety_code_section_285.202_use_of_tax_revenue_for_abortions;_exception_for_medical_emergency
http://www.womenslinkworldwide.org/pdf_pubs/pub_c3552006.pdf
http://www.womenslinkworldwide.org/pdf_pubs/pub_c3552006.pdf
http://www.hrw.org/news/2012/04/19/brazil-supreme-court-abortion-ruling-positive-step
http://www.hrw.org/news/2012/04/19/brazil-supreme-court-abortion-ruling-positive-step
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref94
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref94
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref94
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref94
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref97
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref97
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref97
http://refhub.elsevier.com/S1744-165X(14)00058-4/sref97
http://seattletimes.com/html/localnews/2024377057_herrerabeutlerxml.html
http://seattletimes.com/html/localnews/2024377057_herrerabeutlerxml.html

	Ethical language and decision-making for prenatally diagnosed lethal malformations
	1. Introduction
	2. The concept of ‘lethal malformation’
	3. Which malformations are lethal?
	4. The significance of a ‘lethal diagnosis’: the examples of trisomy 18 and 13
	5. Beyond the concept of ‘lethal malformations’
	6. Conclusions
	Conflict of interest statement
	Funding sources
	Acknowledgments
	References


